In quantum optics, considerable attention is paid to generating multi-photon states. In numerous attempts to do it, high visibility of higher-order interference is usually recognized as a 'signature' of nonclassical behaviour. Using Young's double-slit scheme, we demonstrate, theoretically and experimentally, that the classical visibility limit of multi-photon interference is quite high: 81.8 00 for the third-order interference and 94.4 00 for the fourth-order interference.
delays. For instance, in Young's double-slit scheme ( Fig. 1) , the third-order interference pattern formed by slits A, B in the far-field zone is determined by difference path-length phases (si between the two slits (S=A, B) and the three detectors Di (i = 1,2,3 ). Moving the i-th detector in the direction orthogonal to the beam propagation it is possible to change the difference path-length phases yp =YAi A-YBi between sources A, B and the detector Di .
If the two sources are independent, the third-order normalized ICF depends on the phases as
where cl 1, c2 =0.5 for coherent light and cl = 3, c2 = 1 for thermal light. Hence, the visibility of the third-order interference pattern is 81.8% for coherent light and 60 00 for thermal light.
In the experiment we used the second-harmonic radiation of YAG:Nd laser with the wavelength 532 nm, pulse duration 5 ns, and repetition rate 3 kHz. Instead of Young's double slit, the interference pattern was formed by a single slit of 100 ptm width followed by a birefringent crystal, which created a 3 mm space separation between the ordinary (o) and extraordinary (e) beams, and then by a Glan prism providing equal intensity contributions from (o) and (e) beams. The first-order interference was erased by an electro-optical modulator introducing a varying phase between the (o) and (e) beams. Three-arm Hanbury Brown -Twiss interferometer was used in the detection part of the setup. The path-length phases (i were changed by means of plane-parallel plates inserted in two of the three arms. The electronic registration system was gated synchronously with the laser pulse, which suppressed the dark-count noise by several orders of magnitude. The normalized third-order correlation function was calculated from the measured mean numbers of single counts and triple coincidences per pulse. Fig. 2 shows the measured interference pattern in the normalized third-order ICF for coherent radiation and photon-counting rate for D3, the obtained visibility for third-order ICF is 74 00. Thus, the classical visibility limit for higher-order interference turns out to be much higher than for the secondorder interference (50°O). Consequently, high visibility of three-and four-photon interference cannot be considered a sign of nonclassical light.
